The two objectives of this paper are to examine the effect of financial literacy, risk aversion and expectations on retirement planning; and, to investigate the effect of these antecedents on the retirement portfolio allocation. Data was collected via a self-administered questionnaire from a sample of 270 working individuals in Kuala Lumpur, Malaysia. Logistic and ordered probit regressions were employed to analyse the first and second objective, respectively. The results from the logistic regression indicate that future expectations significantly influence the probability of planning for retirement. Meanwhile, individuals with higher financial literacy and lower risk aversion are more likely to hold risky assets in their retirement portfolios. Subsequently, two-sample t-test and one-way ANOVA tests were conducted to further examine the differences in financial literacy, risk aversion and expectations, across demographic subgroups. The study contributes to the literature by holistically incorporating the behavioural aspects that affect retirement planning and by exploring an uncharted issue of retirement planning-namely, the retirement portfolio allocation.
Introduction
The issues of retirement planning and the adequacy of retirement savings remain at the forefront of academic research and public policy debates across many countries (e.g., Merton 2014; Boisclair et al. 2015) . The importance of these issues lies in their relevance to numerous stakeholders, and particularly to the ageing segments of society. Having inadequate retirement savings means that retirees will not be able to sustain their pre-retirement income, may have difficulty maintaining their pre-retirement standard of living, and will need to rely on welfare benefits. While this problem is more of a concern in countries with high rates of population ageing, other countries that are experiencing similar demographic shifts -such as Malaysia-will also need to be prepared to face the consequences of these changes.
Much of the literature has highlighted that there is a growing trend around the world whereby the responsibility for providing sufficient retirement income has shifted from governments and employers to individuals (Lusardi and Mitchell 2007b; Tan and Folk 2011; Merton 2014) . In particular, many countries have shifted from traditional defined benefit plans to defined contribution plans. The shift from defined benefit plans to defined contribution plans implies that there is an increasing need for individuals to be adequately knowledgeable of the administration of their own finances, as suggested by researchers who have found a strong link between financial literacy and retirement planning in many parts of the world (Sekita 2011; Boisclair et al. 2015; van Rooij et al. 2012; Brown and Graf 2013) .
The literature also suggests that effectiveness in making financial decisions, including planning for retirement, is linked to other behavioral aspects, such as the attitude to risk expectations, and investment horizon (e.g. Junarsin and Tandelilin 2008; Rahardjo 2015) . Kasten and Kasten (2011) assert that the emotional capacity to deal with risk and uncertainty is an important criterion in strategic retirement planning, and empirical evidence shows that people who are less risk averse have higher levels of retirement confidence (Joo and Pauwels 2002) . Furthermore, empirical evidence shows that risk aversion is strongly related with participation in risky assets, such as mutual funds and stock market investments (e.g., Eeckhoudt et al. 2005; Shum and Faig 2006; Chen et al. 2006; Schooley and Worden 1996) .
Future expectations are also important in the process of making financial decisions. Tarrazo and Gutierrez (2000) argue that agents incorporate uncertainty into their decision-making problems based on expectations, and that practical financial planning models -which relate to how financial resources are allocated over time, must be flexible enough and incorporate uncertainty, to be more reflective of the financial planning process. Due to the continuous evolution of the external environment, the role of risk and expectations is crucial in the development of financial plans. This paper is thus built upon the premise that retirement planning involves a complex interaction of behavioral aspects -particularly of risk attitudes and expectations, along with financial literacy-due to the influence of external factors on long-term planning.
Building on the above issues, the two objectives of this paper are: (1) to explore the role of the behavioral factors financial literacy, risk aversion and expectations on retirement planning and, (2) to investigate the effect of those antecedents on the retirement portfolio allocation. This study contributes to the body of knowledge on retirement planning through a more holistic incorporation of behavioral aspects postulated to affect retirement planning, and by exploring the rather unchartered issue of retirement planning -that is, retirement portfolio allocation. In this paper, we argue that the issue of a retirement portfolio allocation is imperative, because having retirement plans would naturally lead to the selection of assets to ensure the successful attainment of future financial goals. In addition, this study makes a methodological contribution by employing a nonparametric ordered probit regression method to examine retirement portfolio allocations, given the unique measurement of the proportion of risky assets allocated in the portfolios. This paper focuses on the question of retirement in the context of Malaysia, as the percentage of its elderly population shows an increasing trend and by 2050, 20 percent-24 percent of the Malaysian population will be senior citizens (Global Age Watch Index 2015) . In addition, reports have indicated that 90 percent of households in rural areas and 86 percent of urban Malaysians have zero savings (Shagar 2016) , implying that senior citizens have to continue working past retirement age (Chin 2015) . These factors exemplify the seriousness of the retirement issue in Malaysia.
The remainder of this paper proceeds as follows: Section Two presents the relevant literature and hypothesis development, Section Three presents the research methods, Section Four discusses the results, and Section Five concludes the paper.
Literature Review

Retirement Planning
The theoretical underpinning of retirement saving is based on the Life-Cycle Hypothesis (LCH) of Modigliani and Brumberg (1954) . According to the LCH, individuals will smooth their expenditure patterns over their life-cycle in order to ensure that real consumption trends are kept constant. During times when earning capabilities are high, individuals will save a portion of their income as a reserve to sustain their lives during low earning periods, such as retirement. Since the earning's potential normally increases over the working-life, due to career progression, the ability to save increases over time. However, once retirement age is reached, individuals will have to sustain their lives by using up their accumulated savings.
Based on this traditional life-cycle theory, consumers are rational planners of their own consumption and saving needs over their lifetime (Mitchell and Utkus 2003) . However, the assumption of rationality may not be realistic, as researchers have found that many households do not possess the necessary skills and knowledge to estimate their future retirement needs. Furthermore, there is stark evidence that people in developing and developed countries are not prepared to face retirement due to insufficient savings and a lack of planning (e.g., Lusardi 1999 Lusardi , 2003 Ghilarducci et al. 2015; Burnett et al. 2013; Munnell et al. 2011; Poterba 2014; Yuh et al. 1998; Yakoboski and Dickemper 1997; Shagar 2016) .
The fact that the financial industry today offers a more complex selection of financial products poses an even greater challenge to individuals' financial decision making. Consumers who are not well versed in financial knowledge and skills will find it difficult to understand the technicalities of financial products and the risks involved, and may suffer due to inaccurate investment choices. There are various factors contributing to individuals' decisions in regards to building their retirement income portfolio. The theoretical notion underlying the assets' selection and portfolio choices is the modern portfolio theory (Markowitz 1952) , which suggests that the portfolio allocation decision is mainly driven by the trade-off between risk and expected returns. For a given level of expected return, the choice of portfolio will be one that minimizer risk exposure, or, for a given level of exposure to risk, the choice of portfolio will be one that offers the highest level of expected return. Thus, individuals' risk aversion plays an important role in the financial asset's selection. However, some studies have raised concern over individuals' ability to make optimal investment decisions that match their risk-return preferences, which would lead to the successful maximization of retirement income (Gallery et al. 2011) .
Financial Literacy
In the past decade, the role of financial literacy in retirement planning has sparked considerable research interest across many countries, in attempts to explain the lack of retirement planning and savings (e.g., Lusardi and Mitchell 2011; Huston 2010; Schmeiser and Seligman 2013; Boisclair et al. 2015; Sekita 2011; van Rooij et al. 2011a van Rooij et al. , 2011b . The intuition behind the relationship between the two variables is that retirement planning involves a complex process of collecting and processing information (van Rooij et al. 2012) . Therefore, individuals need to be suitably knowledgeable in financial matters if they are to have the ability to process numerical and financial information that pertains to their own financial goals.
Among the early works on financial literacy and financial planning was that conducted by Lusardi (1999) . Using data from the 1992 US Health and Retirement Survey (HRS), Lusardi showed that individuals aged between 51 and 61 had not yet started to plan, or even think, about retirement. Subsequently, using the 2004 HRS, Lusardi and Mitchell (2007b) showed that those who were more financially knowledgeable were more likely to have thought about retirement. The positive link between financial literacy and retirement planning has also been observed in other countries such as Canada (Boisclair et al. 2015) , Japan (Sekita 2011 ) and the Netherlands (van Rooij et al. 2012) . Perplexingly, studies have also found that financial illiteracy is prevalent even in countries that have well developed financial markets (e.g., Germany, the Netherlands, Italy, Sweden, Japan, and New Zealand) (Lusardi and Mitchell 2011) .
In addition, the literature also shows compelling evidence in regards to financial literacy and stock market participation. Such a relationship has been documented in many parts of the world, including the Netherlands (van Rooij et al. 2011b) , Switzerland (Brown and Graf 2013) and the U.S. (Yoong 2011) . These findings suggest that individuals who are more knowledgeable are more likely to have more confidence and understanding of the equity market and hence have a higher participation in these more sophisticated financial markets. 
Risk Aversion
Studies of personal financial behavior emphasize that an individual's risk attitude plays an important role in their financial decision making (e.g. Robiyanto and Puryandani 2015) . Financial risk aversion refers to the individuals' attitude towards financial risk and reflects the level of uncertainty he or she is willing to take when making financial decisions. Kimball (1990, 54) explains that risk aversion describes how much one dislikes and avoids risk. In order to take a risk, risk-averse individuals would require sufficient compensation for the assumed risk. While the modern portfolio theory (Markowitz 1952) proposes that investors' portfolio allocation choices are driven by the trade-off between risk and return, investors are heterogeneous and differ in their risk-taking attitudes. For a given level of risk, investors with relatively higher levels of risk aversion will need to be compensated by higher returns than those with lower levels of risk aversion. Eeckhoudt et al. (2005) demonstrated that an individual who is more risk averse holds lower proportions of risky assets, and vice versa. This notion has been empirically supported by other researchers (e.g., Shum and Faig 2006; Chen et al. 2006; Schooley and Worden 1996) . Joo and Pauwels (2002) showed evidence that individuals with lower levels of risk aversion were more confident in facing retirement. This evidence implies that individual's risk taking attitudes are crucial in understanding their financial behavior.
While the individual's financial goals are usually the main criterion in determining their financial plans, the formulation and implementation of the plans are more dependent on the individual's tolerance to risk (Grable and Carr 2014) . Risk-averse individuals are expected to allocate their assets more conservatively, resulting in less accumulated assets for retirement (Bajtelsmit and Van Derhei 1997) . Hence, the association between risk aversion and certain groups provides a link to understanding groups of individuals with more conservative or more aggressive approaches to retirement investment.
In this study, we argue that one who is more risk averse and dislikes risk is more likely to take the necessary precautions to ensure that their future finances are taken care of, than those who are more risk averse, who will have a higher likelihood of holding relatively lower levels of risky assets in their portfolios. Hence, this study hypothesizes the following: 
Future Expectations
Individuals' expectations regarding the overall outlook of the economy are critical factors when an individual is making his or her financial decisions. Tarrazo and Gutierrez (2000) argue that financial planning models must take into consideration uncertainty and need to be built on the basis of expectations. This is because financial plans are forward looking, and involve agents allocating resources over time and anticipating future returns on their investments.
Continuous change in the economic climate has a marked influence on consumer expectations of the future. Among the concerns are expectations regarding future interest rates, inflation rates, and anticipated returns on assets (Hanna et al. 2008) . If the inflation rate is high, some investors may suffer from negative real returns on their savings (Fintan 2014) . Such negative returns on savings will adversely affect the real income of regular savers, especially retirees, who rely heavily on savings in bank accounts. Thus, an individual's expectations regarding the future economy will affect his or her savings and investment choices. In the context of retirement planning, when expectations of the economy are positive, individuals will save less and hence, allocate lower amounts to retirement savings. Meanwhile, good expectations of the economy would increase the probability of having risky assets in their portfolios. Conversely, if expectations of the economy are negative, individuals will logically save more for their retirement and hold a lower proportion of risky assets in their portfolios. Therefore, in this study, the effect of expectations on retirement planning is examined:
: future expectations are negatively related to the probability of planning for retirement,
: positively related to the allocations of risky assets in the retirement portfolio. Figure 1 shows the conceptual framework of this study, which also summarizes the hypotheses to be tested. The three independent variables (financial literacy, risk aversion, and future expectations) are posited to have a direct effect on our outcome variablesnamely, retirement planning and retirement portfolio allocation.
Methods
Data, Sample, and Instrument
The data for this study were collected using a self-administered questionnaire, distributed via a nonrandom convenience sampling approach among working individuals in Kuala Lumpur, Malaysia. The respondents were recruited through the researchers' personal contacts, and consisted of professionals from various industries such as manufacturing, banking, retail, and education. A sur- vey approach is not uncommon in financial services and retirement planning studies, and such a method of sample selection has been used among college students (e.g., Limet al. 2014), as well as working adults and professionals (e.g., Grable and Lytton 2003; Sabri and Zakaria 2015) . Approximately 300 contacts were invited, via email, to participate in the study, with a link to the questionnaire hosted on Google Docs. After a month, a total of 282 responses were received; 12 were incomplete, leaving 270 usable responses for analysis. The questionnaire was worded in English and contained three main sections covering the variables in the study.
Measurement of Variables
The measurements used in this study were adapted from established scales and from the work of scholars in the area of behavioral finance and retirement studies, as follows.
Dependent Variable
Retirement planning
Retirement planning was measured using a simple binary scale modified from van Rooij et al. (2011) , who used a simple measure as a rough indication of whether or not respondents had thought about and had begun planning for retirement. In this study, we ask whether or not the respondent has started to plan for retirement (yes = 1; no = 0). This type of simple measure has also been argued to be more reliable than dollar values of retirement savings, given that respondents usually do not recall or understand their own finances, leading to erroneous reporting (Athey and Kennickell 2005) . Moreover, the use of a binary scale is not uncommon in financial decisions and retirement studies (e.g., Chatterjee and Zahirovic-Herbert 2010; Winchester et al. 2011; Alhenawi and Elkhal 2013) .
Retirement portfolio allocation
Retirement portfolio allocation was measured using an ordinal scale adapted from Hochguertel et al. (1997) . The question was worded as follows: "If you have started planning for your retirement, which combination of financial assets below best describes your retirement portfolio?" The purpose of this question was to obtain a simple estimation of the proportion of retirement portfolios allocated to lowrisk, rather than high-risk, assets. To aid respondents in answering this question, we provide a two-category classification of assets to clarify the types of financial assets that would be categorized as low risk or safe and those that would be classified as risky: (i) safe financial assets: cash, saving accounts, cashvalue life insurance; and (ii) risky financial assets: employees' provident fund; stocks/ shares, unit trusts, investment-linked insurance, commodity futures/equities. This classification was based on suggestions from past research (e.g., Hochguertel et al. 1997; Guiso et al. 1996; Bertaut and Haliassos1997) .
The respondents could select one from among five categories that most appropriately describes his/her retirement portfolio:
1. All of my retirement portfolio is in safe assets 2. About three-quarters of my retirement portfolio is in safe assets 3. My retirement portfolio is balanced between safe and risky assets 4. About three-quarters of my retirement portfolio is in risky assets
All of my retirement portfolio is in risky assets
Independent Variables
Risk aversion
A single item statement with a 7-point Likert scale reflecting risk aversion from van Rooij et al. (2011) measures the extent to which respondents agree or disagree with the statement that they prefer safe investments over taking on risk: 'I think it is more important to have safe investments with low, guaranteed returns; as opposed to those with high risks with some potential for high returns'. This subjective information on risk aversion, which was originally suggested by Donkers and Van Soest (1999) , is a direct measure that does not require heavy cognitive processing (van Rooij et al. 2011 ).
Future expectations
The measure for expectations was adapted from the US National Opinion Research Centre (1996) Survey of Consumer Finances, which asks three questions about the respondents' expectations regarding the inflation rate, income level, and expectations over the next 5 years. The responses were coded 3 if the expectations were higher, 2 if expectations were about the same, and 1 if expectations were lower. The scores for the three expectation questions were added up to compute a total score.
Financial literacy
The measurement for financial literacy was based on van Rooij et al. (2011b) , where five questions were asked to test the respondents' understanding and knowledge of basic financial topics such as inflation and interest gained on investments. Each question answered correctly was coded 1, or 0 otherwise. The sum of correct answers produced a total score indicating the level of financial literacy, ranging between 0 and 5. The questions were as follows, with correct answers shown in bold:
1. Imagine that the interest rate on your savings account was 1 percent per year and inflation was 2 percent per year. The questionnaire was pretested following the recommendations in Hunt et al. (1982) . We approached, (1) two academics in the field of consumer behavior and services marketing for 'expert judgement' purposes, and (2) ten working individuals who are familiar with financial matters and are involved in retirement plans that resemble the actual respondents of the study. Based on their feedback, a few minor adjustments were made, mainly to the clarity of the questionnaire's instructions.
Results
Descriptive Statistics
A summary of the descriptive statistics is shown in Table 1 . As can be seen, the sample was approximately balanced in terms of its gender and marital status, with a majority of the respondents holding a degree or professional qualification.
In regards to retirement planning, twothirds of the sample indicated that they had already started to save for their retirement. As for the question regarding their retirement portfolios' allocations, the results suggest that the respondents in the sample had a preference for low-risk assets, rather than more risky assets. Most respondents (46%) indicated that they held 75 percent of their retirement portfolio in low-risk assets and 25 percent in risky assets. Only 1.5 percent of respondents indicated that they held 100 percent of their retirement portfolio in risky assets. The statistics suggest that the respondents are generally conservative in their investment choices and are risk averse. Table 2 presents the summary statistics for the three main independent variables. The mean for financial literacy is 3.39 (from a maximum of 5), indicating that respondents' financial literacy is above average. The mean for risk aversion is 4.32 (from a maximum of 7), suggesting that the respondents in the sample are averse to risk. The financial expectations is 7.41 (from a range of 3-9) suggesting that most respondents have high expectations of the future economy. The skewness of the distribution for all three variables is within -0.5 to +0.5, suggesting that the distribution is approximately symmetrical. Two-sample t-tests and ANOVA tests were also conducted to test for significant differences between the demographic factors and the behavioral factors [financial literacy, risk aversion and expectations (see Table 1 )]. Two-sample t-tests were conducted to examine the differences in the means of the behavioral factors with regard to gender, age, and marital status. The only statistically significant results are those with regard to gender, whereby the two-sample t-tests results suggest that females are more risk averse, compared to males (µ Meanwhile, one-way ANOVA tests were run to test the differences in the means of the behavioral factors (financial literacy, risk aversion and expectations) in terms of the age, education, income, ethnic and religious groups of the respondents. In regards to financial literacy, the results from the ANOVA tests show that there are statistically significant differences between respondents with differing levels of education, whereby those with higher levels of education are generally more financially literate than those with lower levels [F(4,265) = 4.397, p < 0.01]. The ANOVA tests also reveal statistically significant differences in the financial literacy between income groups, whereby respondents in the higher income groups display higher financial literacy scores that those in the lower income groups [F(4,265) = 5.563, p < 0.01]. Interestingly, the ANOVA tests also suggest that financial literacy levels significantly differ between ethnic groups, whereby those from the Indian and Chinese ethnic groups appear to have higher financial literacy scores as opposed to the Malays and those from the other groups [F(3,266) = 13.226, p < 0.01]. Likewise, the ANOVA tests indicate that the financial literacy levels among the religious (1) Two sample t-tests were conducted to test the differences in means for independent variables with two categories (t-values are reported).
(2) ANOVA tests were conducted to test the differences in means for independent variables with three or more categories (Fvalues are reported).
(3) ***, **, and * refer to p<0.01, p<0.05, and p<0.10, respectively. Bajo et al. (2015) in which financial literacy was found to be lower amongst women, the less educated and also, the less wealthy.
The ANOVA tests results also show statistically significant differences in the risk aversion levels between ethnic and religious groups. The Malays appear to have the highest risk aversion scores compared to the other ethnic groups [F(3,266) = 13.001, p < 0.01]. Similarly, the Muslim group displays the highest risk aversion score compared to the other religious groups (F(4,265) = 8.953, p < 0.01), suggesting that the Malays and Muslims are the ones most likely to avoid high risk investments. The results of the ANOVA tests also imply significant differences in the risk aversion levels of respondents in different age , we examined the factors that influence the probability of planning for retirement using a logistic regression model. This model seems to be suitable, given the nature of the dependent variable, which indicates whether or not the respondents had started saving for their retirement. Surveybased research commonly uses a binary logistic regression, where the dependent variable is dichotomous in nature and denotes an event or nonevent. In studies of retirement planning and financial literacy, the use of logistic models has also been widely employed (e.g., Volpe and Chen 1998; Alhenawi and Elkhal 2013) The logistic regression model estimates the effect of certain explanatory variables on a variable y*, which, in this case, is the propensity of being prepared for retirement. The latent variable model can be expressed as: are the unobserved error terms assumed to be independent of the other explanatory variables. We ran the logistic regression and the results are shown in Table 3 . Note:
(1) Model 1: Dependent variable is the odds ratio of planning for retirement versus not planning for retirement.
(2) Model 2: Dependent variable is the portfolio allocation choice of 5 categories.
(3) Income 1 is the base group for Income, Age 4 is the base group for Age, Indian is the base group for Ethnicity.
(4) ***, **, and * refer to p<0.01, p<0.05, and p<0.10, respectively. To test the overall goodness-of-fit of the model, we employed the HosmerLemeshow test by collapsing the observations with the same predicted probabilities into ten groups (Hosmer et al. 2013 ). The results indicate that   = 12.62. A probability >   = 0.1255 indicates that the model cannot be rejected, and that the goodness-of-fit of the model is reasonable. The likelihood ratio   of 44.43 (p < 0.01) suggests that the overall fit of the model is significantly better than that of a model with no explanatory variables.
Out of the three main variables of interest, only expectations yielded significant results. The results for expectations are positive, suggesting that individuals with more positive expectations of the future economy are more likely to having started to plan for their retirement (OR = 1.44, p < 0.01). This contradicts the a priori notion that people who are more pessimistic about the future economic conditions are more likely to save for their future and have a retirement plan. Nonetheless, a possible explanation is that the group of individuals with positive future expectations may have more confidence in the financial system and would, hence, safely set aside their retirement savings in preparation for the future.
The relationship between the two other independent variables -financial literacy and risk aversion-and the odds of being prepared for retirement were found to be statistically insignificant. Although the sign of the odds ratio for financial literacy supports our earlier prediction that higher financial literacy increases the odds of planning for retirement, the relationship is not significant (OR = 1.14, p > 0.10). This means that, whether or not an individual is financially literate does not determine the likelihood of them planning for their retirement, contradicting prior studies that have found significant positive relationships (e.g., Sekita 2011; Boisclair et al. 2015; van Rooij et al. 2012; Brown and Graf 2013) . One possible explanation is that most private sector employees in Malaysia are still bound by defined benefit plans under the Employee Provident Fund (EPF), in which contributions by employees and employers are mandatory. Therefore, regardless of their financial literacy levels, the working respondents would already have a retirement plan implemented, via their mandatory contributions to the Employees Provident Fund (EPF).
Similar insignificant results are seen for risk aversion (OR = 0.979, p > 0.1). This result suggests that the level of risk aversion does not appear to influence an individual's retirement planning. The result contradicts that of Joo and Pauwels (2002) , which indicated that individuals with lower levels of risk aversion are more confident about facing retirement. This result may be due to the fact that the retirement funds of employees are mainly defined benefit plans managed through the EPF. Hence, the contributors' risk aversion levels do not play a significant role in their level of planning. From the above results, we conclude that the evidence is insufficient to support H The results indicate some significant relationships between demographic variables and retirement preparedness. Of the control variables, income and age significantly impact the odds ratio of having a retirement plan. The results imply that higher income earners have a higher probability of having a retirement plan compared to the people in the lowest income category. The findings also reveal a significant impact of age on the odds of having a retirement plan. The results suggest that younger respondents were more likely to have a retirement plan than their older counterparts. These results support mass media reports that a significant number of elderly Malaysians are not financially prepared for retirement. A possible explanation is that older individuals who are approaching retirement age perceive themselves as not having a plan for retirement, due to the imminent alarming reality of having no income to support them during retirement.
Retirement portfolio allocation choice
To deal with the second objective of this study, we selected respondents who indicated a positive response to retirement planning, separating out those who did not. From the 270 responses, ninety observations were disregarded and 180 observations were used for further analysis. We employed an ordered probit regression model to examine the second research objective regarding the determinants of the retirement portfolio allocation choice. The ordered probit model is suitable for modelling dependent variables with categories of some qualitative rank order. In this case, respondents could have a retirement portfolio containing zero percent risky assets, about a quarter of their portfolio in risky assets, about half in risky assets, about three quarters in risky assets; or the entire portfolio in high-risk assets. These categories represent an ordered form, but with no fixed magnitudes among the categories.
We estimate the ordered probit model using the following specification: The results of the overall model indicate that the likelihood ratio   is 202.70 (p < 0.01) ( Table 3 ). This suggests that the overall model is acceptable, as it fits significantly better than a model with no predictors. The findings from the ordered probit model demonstrate that financial literacy and risk aversion are significant determinants of the retirement portfolio allocation choice. The findings indicate that the marginal effect of a one unit increase in financial literacy increases the odds of having a higher allocation of risky assets ( = 0.13, p < 0.05), supporting H 1b . The results are consistent with other studies conducted in the context of other countries, such as the studies by van Rooij et al. (2011b ), Yoong (2011 ), and Brown and Graf (2013 , which show positive relationships between higher financial literacy and stock market participation. The results of this study imply that Malaysians who are more financially knowledgeable have a better understanding of risky assets, and hence would have higher proportions of risky asset holdings in their portfolios than those who are financially illiterate.
Meanwhile, the results suggest that individuals who are more risk averse will have a lower likelihood of holding a higher portion of risky assets in their portfolios, as shown by the negative sign of coefficient ( = -0.25, p < 0.01). These results support H 2b and are consistent with theoretical and empirical evidence that suggest a negative relationship between risk aversion and the holding of risky assets (e.g., Markowitz 1952; Eeckhoudt et al. 2005; Shum and Faig 2006; Chen et al. 2006; Schooley and Worden 1996; Bajtelsmit and Vanderhei 1997) . The results of this study imply that individuals who are more risk averse have more confidence holding risky assets in their portfolios. Meanwhile, expectations of the future were found to be irrelevant to the determination of a retirement portfolio allocation; there is thus no evidence to support H 3b .
The positive coefficient for gender suggests that male respondents are more likely to have a higher proportion of risky assets in their retirement portfolios ( = 0.42, p < 0.01), supporting the findings of past researchers who demonstrated that men display more risk-taking behavior and have a higher probability of holding risky assets (e.g., Grable 2013 , Sapienza et al. 2009 Bernasek and Shwiff 2001; Jianakoplos and Bernasek 1998; Palsson 1996) .
The results also show that individuals who are married have a higher probability of holding riskier portfolios than those who are single or divorced (= 0.36; p < 0.1). A likely reason for this result is that individuals who are married may perhaps have income buffers from their spouses, and hence have more confidence investing in risky assets than single or divorced individuals. However, those who had children had a lower probability of holding risky assets in their portfolios ( = -0.52, p < 0.1). The rationale behind this could be due to having more dependents under one's care leads to more conservative investment strategies.
Discussion and Conclusion
In this study, the impact of behavioral factors on retirement planning decisions was investigated. This paper was built upon the notion that retirement planning involves a complex interaction of behavioral factors and financial skills; thus it contributes to the literature by providing a comprehensive model that integrates these important elements that are required for long-term financial planning. Furthermore, the paper explored the determinants of retirement portfolio choice, which is still an under examined area, and introduced a simple ordinal measurement to provide a rough indication of the proportion of risky assets held in a retirement savings portfolio.
In regards to the first research objective, the findings of this study reveal that income, age, and future expectations are significantly related to the likelihood of having a retirement plan. In regards to the second research objective, individuals with higher levels of financial literacy and risk aversion, as well as male and married individuals, have a higher likelihood of holding larger proportions of risky assets in their portfolios.
Contradicting prior expectations, this study reveals that those who are more positive about the future, in ter ms of the economy, are the ones who are more likely to plan for their retirement. While the expected sign of relationship contradicts a priori, the significance of this variable supports the literature suggesting that individuals incorporate uncertainty and expectations into their financial decision making and planning (Tarrazo and Gutierrez 2000) . Expectations are important, as financial plans are long term in nature and are exposed to numerous internal and external forces that may disrupt the intended objectives of these plans. A possible explanation for the positive impact of expectations and retirement planning is that individuals with positive future expectations have more confidence in the financial system and can safely set aside their retirement savings in preparation for the future. In view of the indeterminate global economic environment, it is thus important for the government and policy makers to instill confidence in investors regarding the future of the Malaysian economy, as this would also boost their confidence in saving for the long-term in the Malaysian financial market. It is also important for financial services marketers to educate the public regarding long term investments and the importance of planning for retirement, despite the volatile conditions of the economy. From the descriptive analyses, it is possible to identify the characteristics of respondents that have lower expectations of the economy, hence, policy makers should target these groups of people to boost their prospects and confidence and expectations of the Malaysian economy.
One of the main results of this study is that financial literacy impacts the retirement portfolio allocation choice. This finding supports past studies which have found financial literacy to have an impact on participation in high risk assets such as stocks and shares (e.g. van Rooij et al. 2011b; Brown and Graf 2013; Yoong 2011) . In addition, this study has found that, generally, those with lower financial literacy are female, in the lower income groups and are Malays and Muslims. Hence, the regulators, policy makers and financial planners from the financial services industry should target these groups of people to provide more financial education with the aim of improving their decisions on retirement allocations.
In view of the fact that the responsibility for having adequate retirement savings has shifted from governments and employers to the individuals themselves, it is thus important for individuals to be equipped with more skills and financial knowledge, if they are to ensure that the plans they make meet their desired objectives. Defined contribution plans, such as the Private Retirement Scheme (PRS) is still considered to be in their initial stage in Malaysia. Hence, significant efforts should be implemented to increase individuals' participation in these plans to ensure that retirement goals are achieved.
Our results also indicate that those who are more risk averse are less likely to hold risky assets in their portfolios, supporting past studies (Shum and Faig 2006; Chen et al. 2006; Schooley and Worden 1996; Grable and Carr 2014) . In addition, results also reveal that those who are more risk averse tend to be female, within the age group of 41-50 years old, and from the Malay ethnic group. Hence, financial services providers should try to attract these segment groups by designing medium-term fixed income investments to suit their risk tolerance levels. Introducing additional retirement savings instruments that are able to reduce the complexity of investment decisions and offer some assurance and protection against economic uncertainties, may go a long way in giving financial security to those who are less risk tolerant. Malaysia's Employees Provident Fund (EPF) should leverage this information to properly assess investors according to their risk tolerance levels, in order to encourage them to allocate their investments into the Private Retirement Scheme (PRS), which is a defined contribution plan that offers a variety of funds for investors to select, according to their risk appetites. The scheme, which was introduced in 2011, can still be considered very new and remains relatively untapped, with much potential for growth.
This study has found that males were more likely to hold higher portions of risky assets in their portfolios, supporting the findings of other studies that have found men to be more risk tolerant than women (e.g., Chong et al. 2012; Duasa and Yusof 2013) . This signals a good opportunity for financial marketers to target the female segment and educate them on the various financial products according to risk and return. In fact, TheFinancialBrand.com (2013) indicates that marketing from financial institutions has fallen short, in terms of connecting with women on a more personal level, making them the least ventured market. The report further highlighted that boomer women may be a lucrative segment, having not only an interest in financial services but also the resources to use them; however, financial marketers have failed to take this opportunity.
The findings also reveal that the Malay and Muslim groups are among the least financially literate and are also the most risk averse. Financial services providers can target this group to increase their financial literacy and educate them on the various financial products with different risks and returns. As Malaysia is expected to become an aged nation in the next two decades (Global AgeWatch Index 2015) , it is hoped that this study will shed light on the importance of retirement planning and adequate savings, because evidently, those with lower financial literacy and higher risk aversion are less likely to hold high risk assets in their portfolios. With proper promotion and consumer education, investors should have the benefits of portfolio diversification explained to them, in order for them to meet their long term financial objectives.
Finally, no study is without limitations. Owing to the exploratory nature of the study, we acknowledge the fact that the sample was rather small and limited only to urban working Malaysians in Kuala Lumpur. Hence, the respondents can be assumed to have been more exposed to financial matters than those in suburban or rural areas. Increasing the sample size to include different demographics is certainly recommended for the purposes of generalization and representation. In order to encapsulate the diversity of the country, we recommend that the sample be extended to a wider audience. For example, with regards to ethnicity, our study was limited only to the three main ethnic groups (Malaysians, Indians, and Chinese) whilst there are other ethnicities in East Malaysia. Besides that, future studies can also collaborate with policy makers, such as the government and the employees' provident fund agencies, to capture both public and private sector employees. This will not only benefit them, but also the nation as a whole, in ensuring the sustainability of the wealth and prosperity of its citizens.
